. To this end, Vacha-Haase (1998) introduced a meta-analytic method that she called RG. According to Vacha-Haase, RG can be used to "characterize the mean measurement error variance across studies, and also the sources of variability of these variances across studies" (p. 6). In other words, it can be used to evaluate the robustness of a given test's score reliability, as well as factors that may affect the reliability of a test's scores.
To conduct an RG study, reliability estimates and study characteristics have to be accumulated, coded, and analyzed statistically. The problem, however, is that this type of information is not always reported in published studies (see Meier & Davis, 1990; Vacha-Haase, Kogan, & Thompson, 2000; Vacha-Haase, Ness, Nilsson, & Reetz, 1999) . Instead, researchers tend to rely on reliability induction, whereby test score reliability is generalized inductively, usually from a single sample, and assumed to be an appropriate estimate for other samples . Moreover, study characteristics are, at best, reported incompletely or, at worst, reported not at all. Unfortunately, this handcuffs would-be RG researchers, making it difficult for them to locate enough usable studies to conduct a meta-analysis of this sort.
Nevertheless, RG studies have been conducted on a number of wellknown, clinically-oriented psychological tests, including, to name a few, symptom-based tests, such as the Beck Depression Inventory (BDI) (Yin & Fan, 2000) , and personality tests, such as the Minnesota Multiphasic Personality Inventory (MMPI/MMPI-2) (Vacha-Haase, Kogan, Tani, & Woodall, 2001 ) and the NEO Personality Inventory-Revised (NEO-PI-R) (Caruso, 2000) . Somewhat surprisingly, no RG studies have been conducted on any of the existing psychotherapy change process measures, such as the WAI or the WAI-S. These measures are described in the next two sections.
WAI
The WAI is a 36-item self-report measure of WA (Horvath, 1981; Horvath & Greenberg, 1986 . It has three subscales: Goals, Tasks, and Bond, each of which is based on Bordin's (1979) multidimensional theoretical conceptualization of WA. The Goals subscale measures the extent to which a client and therapist agree on the "goals (outcomes) that are the target of the intervention" (Horvath & Greenberg, 1989, p. 224) . The Tasks subscale measures the extent to which a client and therapist agree on the "incounseling behaviors and cognitions that form the substance of the counseling process" (p. 224). The Bond subscale measures the extent to which a client and therapist possess "mutual trust, acceptance, and confidence" (p. 224).
Each WAI subscale is scored on a 7-point Likert-type scale ranging from 1 (never) to 7 (always) and has 12 nonoverlapping items. Subscale scores can range from 12 to 84 and can, if desired, be summed to obtain a total score. Thus, total scores can range from 36 to 252. Higher scores reflect more positive ratings of WA.
Three versions of the WAI are available: a client version, a therapist version, and an observer version. Internal consistency estimates of the three subscale scores, based on initial validation samples of 29 and 25 actual clients and their therapists, ranged from .85 to .92 (client version) and .68 to .87 (therapist version; Horvath & Greenberg, 1986 ; for the actual unpublished studies, see Horvath, 1981; Moseley, 1983) . Internal consistency estimates of the total scores were .93 (client version) and .87 (therapist version; Horvath & Greenberg, 1986 . Interrater reliability estimates of the observer version were not reported in the original publication. However, internal consistency and interrater reliability estimates of the total scores of this version were, based on initial validation ratings by six doctoral students in counseling or clinical psychology, .98 and .92, respectively (Tichenor & Hill, 1989) .
WAI-S
The WAI-S is a 12-item self-report measure of WA (Tracey & Kokotovic, 1989) . It, too, has three subscales: Goals, Tasks, and Bond, each of which measure constructs identical to the like-named WAI subscales described above. Items that loaded highest on each of the subscales were retained from the WAI to form the WAI-S.
Each WAI-S subscale is scored on a 7-point Likert-type scale ranging from 1 (never) to 7 (always) and has four nonoverlapping items. Subscale scores can range from 4 to 28 and can, if desired, be summed to obtain a total score. Thus, total scores can range from 12 to 84. Higher scores reflect more positive ratings of WA.
Two versions of the WAI-S are available: a client version and a therapist version. Internal consistency estimates of the three subscale scores, based on an initial validation sample of 124 pairs of actual clients and their therapists, ranged from .90 to .92 (client version) and .83 to .91 (therapist version; Tracey & Kokotovic, 1989) . Internal consistency estimates of the total scores were .98 (client version) and .95 (therapist version; Tracey & Kokotovic, 1989) .
Given the prominence WA has achieved in the psychotherapy literature and the widespread use of the WAI and WAI-S, the reliability of their scale scores deserves careful consideration and close empirical scrutiny (Hill & Williams, 2001; Wampold, 2001 Twenty-five studies were included in this RG study. The studies, published between 1989 and 2002, were located in 11 different journals. The inclusion criteria, literature search procedures, and data-coding procedures are described below.
Inclusion criteria. For a study to be included, three broad guidelines, or inclusion criteria, had to be met. They were the following: (a) The instrument, in this case the WAI or WAI-S, had to be used in the study; (b) the study had to be published in a journal; and (c) the study had to report at least one reliability estimate for at least one of the scale scores for the data in hand.
Literature search procedures. The PsycINFO and ERIC databases were searched, using the term Working Alliance Inventory, the acronym WAI, and the acronym WAI-S. The search was delimited to include only Englishlanguage documents. This literature search procedure resulted in 391 matches. Of these 391 matches, 140 (36%) met the first inclusion criterion, that is, used the WAI or the WAI-S. The other 251 were excluded, of which 5 used the Supervisory WAI and one the Advisory WAI. Also, 245 were entirely unrelated to this study (e.g., they used the Wife Abuse Inventory, they were related to the Web Access Initiative, or WAI was the name of one of the authors).
Of the remaining 140 matches, 60 (43%) met both the first and the second inclusion criteria, that is, used the WAI or the WAI-S and were published in a journal. The other 80 were excluded, of which there were 75 dissertations, 3 book chapters, and 2 edited books.
Of the remaining 60 matches, 23 (38%) met all three inclusion criteria, that is, used the WAI or the WAI-S, was published in a journal, and reported at least one reliability estimate for at least one of the scale scores for the data in hand. The other 37 were excluded, all of which failed to report at least one reliability estimate for the study sample.
As an added step, the references of Horvath and Symonds (1991) and Martin et al. (2000) , two meta-analyses that included the WAI, were crosschecked with the database matches. Any reference that was not included in the database search was located and read to determine its eligibility. This step resulted in the identification of two more studies that met all three inclusion criteria, increasing the overall total to 25. These 25 studies were, from a percentage standpoint, comparable to, if not slightly higher than, those reported in other published RG studies (Thompson, 1994; Vacha-Haase et al., 1999) . These studies were subsequently coded.
Data-coding procedures. To standardize the coding procedure, a datacoding sheet was developed for use by three raters. (The coding sheet is available from the first author.) This allowed the raters to code systematically the reported reliability estimates and study characteristics for each of the 25 studies. Initially, the first two authors coded the studies independently. They were then coded by a third rater, a 4th-year graduate student who was otherwise unconnected with the study. The percentage agreement among the three raters was, out of all possible ratings, 99%. The eight identified discrepancies were discussed, consensus was reached, and minor corrections were made.
For each study, reliability estimates, including internal consistency estimates and interrater reliability estimates, were coded. Two of the 25 studies reported only the range of WAI scale score reliabilities. For these 2 studies, reliability estimates were coded, for the subscale and total scores, as the average of the upper and lower values of the range.
Twelve study characteristics were also coded, including sample size, for both client and therapist; client age; client and therapist gender homogeneity; client and therapist ethnicity; therapist educational level and years of experience; type of client (e.g., volunteer vs. actual client); type of treatment; and session number/time of WAI administration. These study characteristics are typical of those included in previous RG research (see Henson, Kogan, & Vacha-Haase, 2001 ) and are linked theoretically, if not empirically, to WA (Horvath & Luborsky, 1993; Horvath & Symonds, 1991; Martin et al., 2000) .
These data-coding procedures resulted in a total of 73 reliability estimates, including 67 internal consistency estimates, 6 interrater reliability estimates, and (because 8 of the 12 study characteristics were not reported consistently in the majority of studies) 4 study characteristics being analyzed. The 4 study characteristics included in the analyses were sample size for both client and therapist, and client and therapist gender homogeneity, coded as percentage of majority for each.
The typical study in our sample had the following characteristics:
• 56 actual clients (SD = 35)-73% female and 27% male of unknown age, 83% European American and 17% of unknown ethnicity, with unknown presenting problem(s); • 26 therapists (SD = 31)-70% female and 30% male of unknown age, ethnicity, and experience level; • variety of treatment approaches and settings; and
• WAI or WAI-S administered after an unknown or an indeterminable number of sessions.
Data analysis involved characterizing the 73 reliability estimates and the factors, or study characteristics, that affected their variability. Due to the relatively small number of reported reliability estimates, which ranged from 2 to 13 per cell, only descriptive statistics and simple bivariate correlation analyses were conducted. More complex analyses, such as multiple regression, were not feasible.
Results
Descriptive statistics of internal consistency estimates and interrater reliability estimates of WAI and WAI-S scale scores are listed in Table 1 . For the client version of the WAI, internal consistency estimates ranged from .77 to .92 (M = .87, SD = .05, n = 9) for the Goals scale scores, .82 to .92 (M = .87, SD = .03, n = 8) for the Tasks scale scores, and .84 to .92 (M = .89, SD = .03, n = 8) for the Bond scale scores. The estimates ranged from .83 to .97 (M = .93, SD = .04, n = 13) for the total scores of this version.
For the therapist version, internal consistency estimates ranged from .87 to .93 (M = .90, SD = .02, n = 6) for the Goals scale scores, .82 to .92 (M = .87, SD = .05, n = 5) for the Tasks scale scores, and .68 to .92 (M = .84, SD = .10, n = 5) for the Bond scale scores. The estimates ranged from .84 to .95 (M = .91, SD = .05, n = 5) for the total scores of this version.
For the observer version, internal consistency estimates ranged from .94 to .98 (M = .97, SD = .02, n = 3) for the total scores. Interrater reliability estimates ranged from .62 to .92 (M = .79, SD = .12, n = 6).
For the client and therapist versions of the WAI-S, mean internal consistency estimates ranged from .92 to .98 (M = .95, SD = .03, n = 3) and .90 to .95 (M = .93, SD = .04, n = 2), respectively, for the total scores. Figure 1 and Table 2 display box-and-whisker plots and stem-and-leaf plots, respectively, of reliability estimates of WAI and WAI-S scale scores. Visual inspection of Figure 1 shows that reliability estimates of 11 of the 12 scale scores are, regardless of perspective (i.e., client, therapist, or observer version), relatively high (Ms range from .84 to .97), normally distributed, and minimally variable (SDs range from .02 to .10), indicating that they are more or less stable, at least with respect to the studies sampled. The one exception is the WAI total score (observer version, interrater agreement). For this scale score, mean reliability estimates are lower (M = .79) and two to three times more variable than they are for the other scores (SD = .12). This, however, is not surprising, given that reliability estimates of this version are based on interrater agreement, whereas reliability estimates of the other versions are based on internal consistencies.
Figure 1 also shows that reliability estimates for the total scores are, on average, higher (Ms range from .91 to .95) for client and therapist versions of the WAI and WAI-S than they are for the Goals, Tasks, and Bond subscale scores (Ms range from .84 to .90). This is also not surprising given that total scores are based on more items than are subscale scores.
Visual inspection of Table 2 shows that, overall, reliability estimates of WAI and WAI-S scale scores are acceptably high with a modal mean estimate of .92 and, again, are more or less normally distributed.
Intercorrelations among study characteristics, internal consistency estimates, and interrater reliability estimates of WAI and WAI-S scale scores are listed in Table 3 . Only two pertinent correlations were statistically significant. The number of clients was correlated negatively with reliability estimates of WAI total scores (observer version, interrater agreement; r = -.91, p < .05, effect size (es) = .83, n = 6), and the number of therapists was correlated negatively with reliability estimates of WAI total scores (observer version, internal consistency; r = -1.0, p < .05, es = 1.00, n = 3).
It is difficult to interpret the meaning of these two "significant" findings, however, because the correlations are based on sample sizes of only 6 and 3. Consequently, the results may simply be artifactual. Given this caveat, the first significant correlation suggests that smaller numbers of clients are associated with greater agreement across nonparticipant observers/raters. This 666 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT may be due in part to the difficulties inherent in rating large numbers of people. The other significant correlation cannot, in our judgment, be meaningfully interpreted (n = 3). 
Discussion
In the introduction, we raised two basic questions: (a) To what extent are WAI and WAI-S scale scores reliable, generally speaking? and (b) What factors, if any, affect the reliability of these scores? The answer to the first question is relatively clear and straightforward. Based on this particular sample of studies, the answer is "to a great extent," as WAI and WAI-S score reliability estimates were uniformly high, with means ranging from .79 (WAI observer version, interrater reliability) to .97 (WAI observer version, internal consistency). These estimates easily meet professional standards of acceptability (see Cicchetti, 1994) . This is especially true of reliability estimates of WAI and WAI-S total scores (Ms ranged from .91 to .97), which, with one exception (M = .79), were even higher than they were for the Goals, Tasks, and Bond subscale scores (Ms ranged from .84 to .90). Moreover, the reliability estimates varied only minimally across different samples (SDs ranged from .02 to .12), suggesting that they are relatively stable. Consistent with these findings, comparable mean reliability and variability estimates were reported by Horvath and Symonds (1991) and Martin et al. (2000) . The answer to the second question, however, is less clear and not as straightforward. Although at least two factors (i.e., the number of clients and therapists) were correlated significantly with mean reliability estimates of the WAI total scores (observer versions: r = -.91, p < .01, es = .83, n = 6; r = -1.0, p < .01, es = 1.00, n = 3), it simply is not possible, due to notably small sample sizes, to predict which study characteristics are associated with measurement error in WAI or WAI-S scale scores. The correlation analyses reported here unfortunately shed little light on the relationship between WAI and WAI-S reliability estimates and study characteristics. One reason for this is that, as mentioned previously, the majority of studies did not report reliabil- Note. 1 = number of clients, 2 = homogeneity of client gender, 3 = number of therapists, 4 = homogeneity of therapist gender, 5 = Goals subscale (client version), 6 = Tasks subscale (client version), 7 = Bonds subscale (client version), 8 = total (client version), 9 = WAI-S total (client version), 10 = Goals subscale (therapist version), 11 = Tasks subscale (therapist version), 12 = Bond subscale (therapist version), 13 = total (therapist version), 14 = total (observer version), and 15 = total (observer version); 5 through 14 are internal consistency estimates, and 15 is interrater reliability estimates. WAI-S total (therapist version) is not included in the correlation matrix because only two reliability estimates were reported. *Correlation is statistically significant at the .05 level (two-tailed).
ity estimates, thus reducing the sample size (from a possible 60 studies to 25) and the number of study characteristics (from a possible 12 to 4) that could be studied. Consistent with prior recommendations, it is recommended that future research report reliability estimates more consistently (Vacha-Haase et al., 1999; Wilkinson & American Psychological Association Task Force on Statistical Inference, 1999) . Moreover, it is recommended that psychotherapy process researchers report study characteristics in much greater detail . Some study characteristics that could be reported are applicable to both clients and therapists, for example, age, gender, ethnicity, and educational level. Others, however, are more specific to one or the other, for example, socioeconomic status of the client, nature of the client's presenting problem(s), client's expectation for change, client's motivation or readiness for treatment, experience level of the therapist, and therapist's theoretical orientation or allegiance to a particular therapeutic approach. Still others do not necessarily relate to either, for example, the nature of the treatment, integrity of the treatment, treatment setting itself, and specific information about when the instrument was administered.
Given that WA and its measurement may be affected by, among other things, the type of treatment , the time of administration (in terms of number of sessions; Horvath & Luborsky, 1993; Tracey & Kokotovic, 1989) , and the perspective measured (i.e., client, therapist, or observer; Tichenor & Hill, 1989) , these types of study characteristics, in particular, should be reported more explicitly in future studies. The description of study characteristics provided by Tokar, Hardin, Adams, and Brandel (1996) is exemplary. Their study may be used as a model or template for responsible reporting practices.
As noted by Crocker and Algina (1986) , "a test is not reliable or unreliable. Rather, reliability is a property of the scores on a test for a particular group of examinees" (p. 144). Hopefully, researchers will remember this dictum and will begin to write more accurately about test score reliability and, likewise, will begin to report reliability estimates and study characteristics more completely in their scholarly writing. This type of reporting practice will, after all, be beneficial to everyone, especially to those who study the WA and its role in the psychotherapy change process.
